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0.penfeg^M FontkMSoo of Carte N&miubm in 

Him Yfetti** 

Ciitbmi .nmoixibvs can be iho-ugh- of as ayhridnaa; 
graphitic rrsicrsS-crysia-is With rxzntixmzT dkmetm- which are 
expected -is have ardqae prppeftj^J l VCar«fttI>\m»l£i^n 
aaao^bus can be m&ds hrgmTaanders aging the carbon sir? 
discharge sytnh^s. ^h^d^^^-Hwwjr,. the crude sampie 
curtains no> prdy ti^oiub^ bai also': naaspatiictea '■wiift a 
weigh* ratio of ahoat 2;d m ikt besaaam. Thztmitz ihs 
rtaaitJiabes must be farther pUrifel. in order ic investigate 
pree^ety their propel!--. 

fecsndy we reported the psnto&ft* of nanoutbe* by 
dxk&daas in air '.at high temperature (around 750 a C>>* ] In 
prace^ na^opardeies are conned more rapkily 
thaa <ba riarsdtabes, However the yields are very srradi 
(;< 3."%) probably d.ae lathe -focal nd\ttrne^enaide* in che 
phase nxkiadaa proems. To aviaeoma ihia probkm, we have 
h^.-a^aad the i^aieaahase axidanen cf the crude aan* 
<Htd>e satnedes ana found chat osdef andante conditions high 
yields? af opened pi&i&sd manaabe* aaa be abttntied. 

this paper we de^nbe ihia me-hob whkrh gives vklds of 
(ha order of 40% dependn]g:nn th& oampomm o f t he cr^a 
^rr?pk. This jne-aad is very a^bi aaoaada grana-qoandfe 
of p-milzti .Bftftoftrbc*** fsmtimz urider wed i-cpn-troited con- 

aitioxsis. 

By analogy svith ihc gas-pbase oxidation referred to each* 
xr: A] tried several *eHd£nowa strong oxidant^ such as: 
nitric '.*dd, sulfuric, acid, tde: mature of borh aad p&tmi axa 
rmmm^nn^, It^immmon electron nueroscopy (TEM) 
X^rmkm revealed that the oxadadon was much- mart ho- 
mo^nmm in &hxim where the aaneaube tfampfc could be 
"w«9l dispersed through :S^aieai3:0!5 and. the ahsabeabatr.aek 
•doidd be .uniform; The oxidaiicn by snUaraaand mind acids 
is esuerady sldsv aaa wsak, A raixtore of the two gives 
sKghUy better eesiait& 

Fotpurin&tton purpo$css ¥ by far the tot canda-n is potas- 
sium perraaaganate ia addle . Elusion.: Therefor, tor die 
latter ca;<ca xhe caethoaoiogy be described Ik detai; aexa 
bC#gof the cor- fibrous.rfsatfisHaj Ss-Sakaw ffom iha aeposa 
^yadaesued by a-e carbon -rcdiacharg^ a^ho-d,-- : ground 
aad adpen<ed in 500 m):6f i H sxtifuric add- Tkh soiutian is 
p}aced : t-a. a l?i<y risked llask fitted with s reflux cofidd'nis^r.- 



Or; H:. Hi«f^ D:. T.W- S&fee*Bfi.-OiP/.lC: Tou>§a^ 
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»fa^.^m,^\..$;»£e sta^u^iofi of rhis ^^iiscd^i, -i m$tta;a *V ajxfrtiri'.^ 



g soqbir exem ai terms or auanic ear* 
bon aoatsat] sf pota^iiim permaa^aare is delved in 
200 mi of I N saimHc acid and placed k< a dmnd firtad ta the 
^de aeck of the dasia Ths flask is heaieci ta 150 on, 
bath with ^ou$wttix$ ^ pom^m 
$mnm§&rim mmmn . k than :«ddec drop by drop throakh 
the mk funnal ths spi^ttets Js-thea reftaxed far aa addition- 
ai i haur$. The nature k xh^mm aad Okersd ibroap a 
04 gia^ ilrter {pare. s&e-.iO - in ranCa TbsllUmte \& av^hed 
wdh para water and than *dh conceatr^crd bydrodnana 
acid cd remove ^Engan^vj osjde .l^mdd from .the 
origaitd pa ta^ium permanganate ■} . When at! the mangaae^- 
o.^ide has been dissolved away; tbe aiiaata is' a^in sv^hed 
wnh pare water. The residaai Kitraie cot^n^the panaed 
naaotabea is aoOeetcd and dried trader vaeua«n tor several: 
hoars. 

The yield of the pardied nmmtehto & edoat 40% in rerms 
oi the ^ota^ wdgm af dhe starting raw: ma terra ii Feared 
shorn the TSM pjcture^ of rhe. S&mpte. : bdbr? and atier tins. 
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proems. As c-icj best: sees shs: nanopardeks have bssr*-. rs- 
moved. 'S^e&o&s sorae na'W inapedtie* appear in the 
w»t* 4^. u> ^ wftmw s&p* in the process. Micro 
^rav.sr^lysi?" ^dlcacss oae iinpurkv is cQ&spos&i m silicon, 
Thisis wst ukeb d^ to ih«s.«whiBg-oFtte glass flask by the 

fbk should be easily -^mm m the ssunpie wi& 

HE or feja'g id?n%?ajs"i.cd3SJiii«r; The rao&roixrn y^<{ car^ 
rsdt be higher fri^chtf^faxsttht draaaotuhes to the^gaa! 
crude sarnpar. Therefore the necessary e;'<aes$. of pote^um 
[sefxnssfT^riaie wleh/wf^i. to ths ■ssariing. maM a! must be 
esiibra'ied to the w&gb't ratio of nanoparnete^ to nai?qtubBg 
the sanipte. 

la our case, JEM ohser/auons revsabd r.hat wh.ca the 
moU*fT&*kxi$ arcrond 0,2, the ns^o^te begin to opened and 
die tao^o panic ;e^ become: roeaKi das: reaction at the sdg&s. 
VVhsn the fno&r ratio i:i about 1.5, the yiarso tubes are pari- 
ikd. However i( the ,m is far- her tacrg&Kd teg. Z;?i the 
nano-obe^ become :>ba:ea.ecaed due to the esceianve oxidaiaoa 
The shoriexnrig S$ due io iM fact thai oxidation, shifts at the 
tips of: he aanotebe* as has been show?* et$ewheceh Mi This 

mostly due to strain a< eae tip which enhance its reactor: 
ra&.^ 

The parbaeadon proees:> therefore also opens the nan- 
ouibes on 3. large scale. Thin w$ be nsefai for doing 
oannsea & ca pe ranee a$ e> the be-How ca vibes of the nan- 
otobes. tanee we have shown elsewhere abet they are wett&bte 
by tow sonaaa tension bqukk. r ' J The oxuhnion process 
changes the ehenaica; make-up of ihv reacts ve edge or the tips 
and pechaps even the enter (and the inner) layer of ihz nan- 
Ot-abe. This in tarn rrnpt arteet their pro peril's. To cheek for 
any v-:gn;fc<nt pberrncai ioodibeatioa, the purified nan- 
Otabss were analyzed by XPS (ESC A). The detailed results 
of the XPS ^lyak wiO be desenbed et^wherca'* j 

F;gore2 shows the Deak separated di Terence XPS spec* 
treo; of ih<e pnrhke around 2&5 aV The main 




peak (cut off), '284.8 « V is : tisahlfe! : |uoasiy aligned to the 
CIs of graphitic carboa. The shnublet of the main psak is. 
compo^d of three -pc^. which are a^ped to ihe CTs of 
hydroxy! carbon (286,3 eV). ^ carbo^yl carbon 
C2t7.^ eV) a^ that, of carboxyi earbea (2^.8 eV), The anai^ 
ysis of the peak areas indues tbai ca. 15 pereent of the 
carbon constituting the rsauotufe are bound to iha$% 
groups ssmdkatd. is Ci^oiy. tax only the tips bet 

&{$9 the iuriaee of tbe cater layer is covered with tjtew ^ 
o^es, 'T"be presence ot' thect? hydrophbie ^coep i> nc^k^able in 
ihstt tae parked nanotub^ disperse one eh mo re ea^bv ia 
water tim-rhe edgina] sample. 

cora:ha>acn : we have presertted a Kitnpk rnethod io ob- 
cam opened aad pen bed ccmotab^ in bisrt v)etds which 
should: ahow tot their acetirate phy%m cka^eteri^rdoc. 
With the re^uitarU h^her dhpers>bahy. th^ method ako 
opens che way for farther chemsee! dceoratani end i 
tion of carbon naeotabes and their eveatcei ese :a 
raiojetie systems. 
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Phofocd^^hity m the Cotemn^r Pluses of 
a Gla^y Dbcotlo T^i^** 

By D^?er .^dam, /V/er 5e>n^m^e^ /i?^ 
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The electronic charge-carrier tnobibties oforgaaic ^^.exa-j 
areanaioby dei^rn\ieed by 0;he sopraraoteeotar arr^ngemerit 
and paekjag of the redeemer anits evolved. The overlep of 
motceuiar wavefeoat tons is otiea atore : important than the 

ray0^a?ch^ MiTiit -kgA 
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